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Effect of substrate media tray size and foliar application of fertilizer on tomato

seedling growth
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Abstract

To find out an appropriate seedling substrate media and substrate-tray size, this
study was conducted to clarify the substrate media and tray size for tomato
seedling. Divided into two experimental, The first experiment was factorial in
RCBD experimental design was designed to using three media substrate (peat moss, Coconut
coir: rice husk: burned rice husk: filter cake; 1:0.5:1:1 and peat moss: burned rice husk 1:1)
and seven form tray size different (50, 60, 72, 104, 105, 128 and 144 holes) with four
replications, The second experiment was CRD experimental design to d used three fertilizer
formula 1) 30-20-10, 2) 15-15-15 and 3) 6-32-35) with four replications at Vegetable
Production Section, Department of Plant science and Agricultural Resources, Faculty of
Agriculture, Khon Kaen University. The results showed that the 2™ treatment (Coconut coir:
rice husk: burned rice husk: filter cake; 1:0.5:1:1) gave the good seed vigour (5.04) and highest
seed germination (96.68%) similarly to the commercial substrate media (Peat moss). In
addition, the 2" treatment gave the highest fresh and dry weight of tomato seedling.
Substrate-tray with 60, 50 and 104 holes gave the highest germination rate, fresh and dry
weight. Furthermore, substrate media in the 2™ treatment and substrate-tray with 60, 50 and
104 holes was not significantly different from peat moss in germination, germination rate,
growth rate, fresh and dry weight. For spraying fertilizer to leaves, Found that the fertilizer
formula 30-20-10 in the first week, 15-15-15 in the second week and 6-32-35 in the third
week gave the best growth rate, highest fresh, dry weight and the tomato seedling are

consistency in growing.
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Table 1 Physical and chemical property of substrate media.

Treatment pH EC N bulk density
1) finyed 585°  034° 095° 020"
2) ﬂ;ﬁmz‘w%ﬁazLLﬂﬁUﬁU:LLﬂaUﬁW:ﬁLter cake ®m511:05:1:1 583" 068" 115" 017"
CV% 10.50 5.80 15.31 3.47

*= significant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant
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Table 2 Effect of substrate media and tray size on seed vigor and percentage of seed

germination tomato seedling.

Substrate media Tray size Seed vigor Seed germination (%)
1 5.08 9894 "
2 5.04 96.68

F-test ns **
1(72) 4.83 96.87
2(128) 5.33 96.49
(104) 5.60 99.52
4.(105) 5.70 98.10
5(50) 4.57 98.50
6 (60) 4.67 97.08
(144) 475 98.09
F-test ns ns
1 1(72) 4.52 9791
1 2128) 581 100.00
1 (104) 6.02 99.04 "
1 4(105) 6.30 99.05 "
1 5(50) 417 98.00 "
1 6(60) 4.38 100.00
1 (144) 437 98.96 "
2 1(72) 5.14 95.83 "
2 2(128) 4.85 9336
2 3(104) 5.16 10000
2 4(105) 5.20 97.14 "°
2 5(50) 4.97 99.00 "
2 6(60) 4.95 94.16 °
2 7(144) 513 9722 **
F-test ns *

CV%

22.70 171
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Table 3 Effect of substrate media and tray size on plant heights, leaf number and stem

diameter of seedling growth rate (final count) in tOMato Seedling.

Seedling growth rate (final count)

Substrate tray
media stee plant height (cm.) Leaf num. stem diameter (mm.)
1 - 2813 ° 520 ° 381°
2 - 3288 * 546 " 433"
Ftost o - -
1(72) 3183 539 © 434 °
2(128) 29.04 496 ° 368 °
3(104) 3135 ° 538 4.06 ©
4 (105) 2889 © 513 7 366 °
5 (50) 3218 ° 551 ° 434 °
6 (60) 3292 * 589 " 466 "
7 (144) 2733 ° 504 ° 374 °
Ftost o - -
1 1(72) 3150 533 4.17
1 2(128) 2849 °F 478 335
1 3(104) 2795 521 383
1 4(105) 27.26 ' 5.11 332
1 5(50) 2965 5.49 4.08
1 6(60) 29.41 5.68 4.51
1 7(144) 2268 ° 4.83 3.44
2 1(72) 3217 ° 545 4.51
2 2(128) 29.60 < 5.15 4.02
2 3(104) 3475 555 4.30
2 4(105) 3053 °° 5.15 4.00
2 5(50) 3470 ° 553 4.60
2 6(60) 36.43 6.10 481
2 7(144) 3198 ° 5.5 4.05
F-test ** ns ns
V% 4.81 5.8 4.06

*= significant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant
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Table 4 Effect of substrate media and tray size on fresh weight and dry weight of tomato

seedling.
Fresh weight (g.) Dry weight (g.)
Substrate tray
i i Shoot Shoot
media size Root Root
(stem and leaf) (stem and leaf)
B B B B
1 6.65 43.43 0.56 381
A A A A
2 8.78 50.83 0.69 4.89
Ftost o o . o
1(72) 8.55 5844 © 073 ° 495°
2(128) 568 ° 3848 ° 045 * 315 °
3(104) 766 ° 5176 ° 057 429 ©
4 (105) 718~ 37.15 ° 056 C 3.00 °
5 (50) 732 6542 ° 062 = 557
6 (60) 1230 * 7675 * 102 * 6.73
7 (149) 537 ° 3517 ° 042 ° 275 °
Ftost o o o o
1 1(72) 743" 5117 0.6950 "° 46750
1 2128) 466" 31.34" 0.4000 © 26350
1 3(104) 592" a267° 0.5050 ° 3.8400 °
1 4(105) 800" 3042" 0.6150 " 26200
1 5(50) 530" 5487 04250 °° 4.9450
1 6(60) 1063 ° 6530 0.8350 " 55550
1 7(144) 4.66 " 28.26 " 0.4200 ¢ 23900 °
2 172) 9.68 " 65.71° 0.7550 52300 ©
2 2128) 671" 4562 0.4900 3.6650 "
2 3(104) 937" 60.84 0.6400 " 4.7450
2 4(105) 636" 4389 "° 0.5050 ° 3.3800
2 5(50) 9.34 " 75.97° 0.8200 6.1850 "
2 6(60) 1397" 88.20" 1.1950 " 7.9000"
2 7(144) 608" 42.08° 0.4100 ° 31050 ©
Vo 13.59 8.42 16.74 10.76

*= significant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant
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Table 5 Effect of formula fertilizer on Seed vigor and percentage seed germination and seedling growth

rate (final count) of tomato seedling.

Formula fertilizer Seed vigor Seed

Seedling growth rate (final count)




germination plant height stem diameter
Leaf num.
(%) (cm.) (mm.)

Control 569" 9231" 22.23 509 371
(1) 30-20-10 555" 88.94"° 23.70 548 3.87
(2) 15-15-15 533" 87.50"° 22.24 521 361
(3) 6-32-35 521" 86.06"° 22.83 507 366
D)+ +3) 461" 77.40° 19.43 520 337
F-teast *x *x ns ns ns

CV (%) 4.84 3.44 10.02 510 8.79

*= significant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant

Table 6 Effect of formula fertilizer on fresh weight and dry weight of tomato seedling.

Fresh weight (g.) Dry weight (g.)
Formula
fertilizer Root Shoot Root Shoot
(stem and leaf) (stem and leaf)
Control 9.84% 43.29 0.7900 50725"°
(1) 30-20-10 9.10° 4554 0.8450 52075 "
(2) 15-15-15 9.01° 43.28 0.9425 4.2925"
(3) 6-32-35 1176 48.20 1.0875" 55175
A A A
1)+ 2+ (3) 13.16 44.91 1.2975 5.8750
F-teast *x ns *% *x
CV % 9.07 9.96 9.41 8.23

*= significant (P< 0.05), ** = significant (P< 0.01) and ns= non-significa
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